Electron spin resonance studies of the interaction of oxidoreductases with 2,6-dimethoxy-p-quinone and semiquinone.
Previous electron spin resonance studies have demonstrated that the decay of ascorbyl plus semiquinone radicals, produced in an aqueous mixture of ascorbate and 2,6-dimethoxy-p-quinone, is accelerated by ascites cells. This effect was concluded to involve a sulfhydryl-containing NAD(P)H-enzyme, and work on cultured cell lines showed that on neoplastic transformation the activity against the radicals was increased. We show here that at least three disulfide-oxidoreductases are able to quench the radicals in a similar way to that of viable cells. Glutathione reductase (EC 1.6.4.2) in the presence of NADPH and oxidised glutathione, and dihydrolipoamide dehydrogenase (EC 1.8.1.4) with NADH and lipoamide, are found to accelerate the radical decay by reducing the quinone or semiquinone. DT-diaphorase (EC 1.6.99.2) in the presence of NAD(P)H can also achieve this by reducing the quinone directly. Lipoamide dehydrogenase and glutathione reductase are also capable of reducing nitroxide spin labels, a finding considered of relevance to the reported reduction of such spin labels by neuroblastoma cells.